The 60-70S RNA of Mason-Pfizer virus (MPV) 
The 60-70S RNA of Mason-Pfizer virus (MPV) was iodinated in vitro and used in both direct and competitive molecular hybridization studies. MPV proviral sequences are present at a frequency of approximately one to two copies per haploid genome in the DNA of experimentally infected human cells. By nucleic acid competition hybridization, MPV RNA was found to be indistinguishable from the RNA of a virus (X381) isolated from a rhesus mammary gland and from RNA isolated from the cytoplasm of AO cells (Parks et al., 1973) and HeLa cells , both previously reported to produce MPV-related particles. No homology was observed, however, between MPV RNA and the RNA, or the DNA, from two clones of HeLa cells obtained from the American Type Culture Collection. Hybridization of MPV 60-70S RNA to the DNA of normal tissues of humans and to the DNA of 11 other species revealed that MPV is not an endogenous virus of any of these species. Competition hybridization revealed no detectable sequence homology between the RNA of MPV and the RNAs of simian sarcoma virus, murine mammary tumor virus, murine leukemia virus, BUdR-induced guinea pig virus, or avian myeloblastosis virus. These nucleic acid studies substantiate previous ultrastructural and immunological findings that MPV and morphologically similar isolates constitute a distinct group of oncornavirus.
Mason-Pfizer virus (MPV) was isolated from a tumor in the breast of an 8-year-old female rhesus monkey (10, 25) and has been propagated successfully both by co-cultivation with rhesus embryo cells and by cell-free infection of human and subhuman primate cell lines (1, 11, 21) . Recently, particles have been detected in cultures of various rhesus tissues, that are morphologically and immunologically related to MPV (2) . Furthermore, cell lines producing these particles have been established from a normal rhesus lactating mammary gland (X381) and from normal rhesus placental tissue (2, 41) .
MPV has the biochemical and biophysical properties of an oncornavirus (24, 31, (34) (35) (36) . It contains a 60-70S RNA with an apparent molecular weight of 8 x 106, that can be converted into subunits of molecular weight 2.8 x 106 (37) .
The reverse transcriptase and major internal protein of MPV (p27) both cross-react with disrupted X381 virus but do not cross-react with the known type C and type B oncornaviruses tested (38, 40, 41) . Finally, the ultrastructure of MPV is different in several ways from both type B and type C RNA tumor viruses (10, 11, 22) .
Recently, isolates from a number of human cells have been reported that have a morphology similar to MPV, immunologically cross-react with MPV, and have some nucleic acid sequences in common with MPV. These cell lines include HeLa clones as described by Gelderblom et al. (3, 16, 39) and AO cells (32) , as well as a variety of other cell lines (8, 17-20, 28, 42, 43) . Some of these cell lines, however, have been shown to contain HeLa markers (30) . We report here no detectable differences in nucleotide sequences among the RNAs of MPV, X381, and cytoplasmic RNA isolated from HeLa (16) Tissues from various species were obtained from Pel Freeze (Rogers, Ark.) and R. Gillette, Meloy Laboratories.
Viral RNA extraction. The procedure used for isolation of viral RNA was as described previously (34, 37) Cytoplasmic RNA extraction. The supernatant of the 3,000 x g centrifugation (as described above) was recentrifuged at 8,000 x g, and the supernatant was adjusted to 1% SDS. This mixture was then extracted twice with PCC and twice with chloroform containing isoamyl alcohol. The aqueous phase was then adjusted to 0.4 M LiCl, and the nucleic acids were precipitated as described above. The RNA was then dissolved in 0.003 M EDTA and stored at -70 C until used.
iodination of viral RNA. The iodination procedure is a modification of that of Commerford (13) (Fig. 1) . A small amount of hybridization to the DNA of uninfected NC37 cells was detected, but this was only slightly greater than that detected with DNA from calf thymus or E. coli (Fig. 1) . This DNA/RNA ratio, i.e., 0.3 mg of DNA from MPV-infected NC37 cells and 2,000 counts/min of 125-labeled MPV 60-70S RNA, was therefore employed in the competitive molecular hybridization experiments described below.
Competitive molecular hybridizations. (Fig. 2) . The midpoint of this curve was obtained with an input of 6.3 ng of MPV RNA. When the same competition reaction was performed with cytoplasmic RNA from NC37 cells infected with MPV (Fig. 2) (Fig. 3) . Furthermore, no competition c ization was observed with 0.1 to 1,000 r RNA from RIII murine mammary tur of BUdR-induced guinea pig virus. Gi virus has been shown previously to be E murine mammary tumor virus and MP eral stages of morphogenesis (14) . R competition hybridization experiment also been carried out in our laborat murine mammary tumor virus (26) ar pig virus (27) (6, 23, 29) . We therefore feel confident that the radioactively labeled MPV RNA that entered into a DNA:RNA hybrid is representative of the total MPV RNA genome.
Numerous reports have appeared recently concerning the detection of viruses morphologically related to MPV in a variety of human cell lines including clones of HeLa (16) and AO cells (32) . The AO cells in question have been reported to contain HeLa-like markers (30) . The greater than 90% sequence homology between MPV RNA and the RNA from these cells and the lack of any detectable MPV-related information in the RNA or in the DNA of two clones of HeLa cells from the American Type Culture Collection provide evidence that at least some isolates may be the result of either viral or cellular contamination.
The fact that MPV is not an "endogenous" virus of humans (Fig. 1, Tables 1 and 2 ) does not mean that any of the MPV-related isolates reported (8, 16-20, 28, 32, 42, 43) are not indeed human isolates. The possibility has not been ruled out that MPV is being transmitted in either rhesus or human populations by some mechanism other than a germinal provirus. There are lines of evidence that, in fact, support this possibility. Some MPV-related proviral sequences have been found in the DNA of rhesus monkeys, while the DNA of some organs contain additional sequences (W. Drohan, D. Colcher, G. Schochetman, and J. Schlom, submitted for publication).
MPV and the BUdR-induced guinea pig virus (14) have some features of morphogenesis similar to those of murine mammary tumor virus, such as the presence of intracytoplasmic A particles and budding with complete nucleoids formed. The studies presented here, however, show no detectable nucleic acid sequence homology between MPV, guniea pig virus, and murine mammary tumor virus. Nucleic acid sequence homologies of less than 5% of the viral genome could not be detected, however, by any of the methods employed here.
The nucleic acid studies reported here substantiate previous ultrastructural studies that MPV and morphologically related isolates constitute a distinct group of oncornavirus. A recent publication (15) suggests the classification of "genus candidate oncornavirus D" for MPV, to distinguish it from the established type A, B, and C oncornaviruses. Since MPV and morphologically related isolates appear to have an RNA genome distinct from those of any of the type B or type C viruses examined, our results are in agreement with this classification.
